Conformational changes of enzymes and DNA in molecular dynamics: influenced by pH, temperature, and ligand.
Protein conformation, which has been a research hotspot for human diseases, is an important factor of protein properties. Recently, a series of approaches have been utilized to investigate the conformational changes under different conditions. Some of them have gained promising achievements, but it is still deficient in the detail researches at the atomic level. In this chapter, a series of computational examples of protein conformational changes under different pH environment, temperature, and ligand binding are described. We further show some useful methods, such as constant pH molecular dynamics simulations, molecular docking, and molecular mechanics Poisson-Boltzmann surface area/generalized Born surface area calculations. In comparison with the experimental results, the methods mentioned above are reasonable to detect and predict the interaction between residue and residue, residue and DNA, and residue and ligand. Additionally, some crucial interactions that cause protein conformational changes are discovered and discussed in this chapter. In summary, our work can give penetrating information to understand the pH-, temperature-, and ligand-induced conformational change mechanisms.